To what extent has English become the dominant language of scientific communication? What factors push non-native speakers to publish their research in English rather than their native language? Using a survey of more than 800 authors of scientific papers in Springer Nature journals we find that the average non-anglophone researcher makes approximately 60% of their journal submissions in English. This percentage varies across disciplines, regions, and age groups, with younger scholars, Europeans, and those in the natural sciences favouring English more heavily. Finally, we find that the belief that publishing in English will increase the reputation of one's work is a primary motivator; in contrast, perceived institutional pressures to publish in English do not seem to influence researchers' language choice.
While as recently as the mid twentieth century academic publishing and teaching in languages other than English was commonplace, the dominance of US and UK universities has made English the dominant language of international scholarship (Altbach 2007) . This dominance of English as the common language of scientific communication has triggered some academic interest (see : Uzuner 2008) . For example, several scholars highlight how the difficulty of mastering English and the preference for the writing styles of native speakers limit the ability of non-native speakers of English to produce or consume academic literature (Benfield and Howard 2000; Braine 2002; Flowerdew 2001 Flowerdew , 2008 Flowerdew , 2012 Flowerdew and Li 2009) . Others raise concerns regarding the possibility that the use of English privileges western social networks and cultural norms, and thus further limits the participation of scholars from developing nations (Canagarajah 1996 (Canagarajah , 1999 Curry and Lillis 2010) .
3
A third group of studies has a slightly different focus and investigates the motivations of scholars to write in English rather than in their native language; in this type of research, there seems to be consensus that the prestige and international recognition of Englishlanguage journals is the primary motivation for non-native speakers to write their papers in English instead of their local language (Cho 2004; Curry and Lillis 2004; Duszak and Lewkowicz 2008; Lee and Lee 2013; López-Navarro et al. 2015; Rocher and Stockemer 2017) Finally, many studies highlight that in countries such as the Netherlands, Belgium and Turkey national policies have favored English by pushing publications in international journals as a requirement for funding and promotion (Işık-Taş 2018; Uysal 2014) .
While much has been written of the effects of English's dominance, the extent to which scholars favour English and the factors that lead them to do so has seen very little largescale quantitative study; the literature lacks an analysis of the actual extent to which English dominates academic publishing.
1 What percentage of their journal articles do nonnative speakers write in English? Is there variation in scholars' tendencies to publish in English across disciplines, age groups, and motivational factors? This short research note tries to answer these questions. To do so, we use a survey of 856 non-native English-speaking researchers publishing in Springer journals in all disciplines that was undertaken to better understand researchers' habits in publishing and reading research. The survey, which was distributed to authors who published in Springer journals in either English or their native language, was available in six languages: English, Portuguese, Japanese, Korean, Chinese, and German. The survey was in the field from early October to late November 2016. Respondents were asked both closed-and open-ended questions about types of journals they publish in, the language(e)s they choose to adopt when writing and publishing their research, and their reasons for doing so. Roughly half of the respondents answered the survey in English. Figure 1 confirms that English is the 'common language of science' or the most-used language of the scientific publication.
2 Yet, its dominance in article-submissions is far from complete, at least when it comes to the results of our survey. On average, respondents estimate that 59.5% of their recent journal submissions are written in English, and only 16% report submitting exclusively in English. With a standard deviation of 29.5 the data are quite widely spread. For example, roughly 20% of respondents estimate that they wrote a quarter or fewer of their recent submissions in English.
To explain the variation in scholars' tendency to publish in English, we perform bivariate tests on six possible explanatory variables: age, perceived reputation of English as the language of science, perceived institutional pressure to publish in English, place of employment, area of study (i.e. natural-, social-and interdisciplinary sciences), and the geographic region the researcher is based in.
3 First, we find an age cohort effect that points to greater use of English by younger scholars (see Fig. 2 ). Researchers over 65 display the least propensity to use English, with an average estimate of only 51.3% of their journal submissions in English. In contrast, scholars aged 44 and below report submitting 10 percentage points more of their articles in English. This difference is also apparent in the percentage of scholars who report publishing exclusively in English. Specifically, scholars who report doing so make up 16.9 and 19.2 of the under 35 and 35-44 age groups, respectively, and only 8.6, 10.1 and 6.9% of the 45-54, 55-65, and over 65 groups, respectively. These age differences can possibly be explained by two factors. First, it may be that as English has become more widespread as an international language, younger scholars are more comfortable writing in English, and therefore more likely to submit articles in English. Second, it could be due to older scholars tending to be at a point in their careers where they face fewer pressures related to hiring and tenure; without these outside pressures, researchers may feel more at ease to publish in their local language, even if it means reaching a smaller audience.
The next two factors we test-the perceived reputation of publishing in English 4 and the perceived institutional pressure 5 to do so (see Table 1 )-are often cited in the literature as important 'push' factors of external pressures [e.g. tenure requirements that favour English publications (Lee and Lee 2013) ] and 'pull' factors of personal desire for a wider audience 6 (Uzuner 2008) . In particular, we find that the pull factor that publishing in English increases the reputation of one's work bears some salience. In fact, those who agree with the statement that publishing in English increases the reputation of their work submit 63% of their articles in English. In contrast, researchers who do not agree with this statement only author roughly 50% of their submissions in English. While this gap is large, even those agreeing that publishing in English increases the reputation of their work still author a large amount (over 35%) of their submitted articles in other languages, indicating that other factors pushing (or pulling) them to publish in these languages are strong enough to sometimes outweigh the reputation that comes with English. In contrast, the push factor, perceived institutional pressure to publish in English, seems to play less of a role. In fact, the gap in the percentage of self-reported journal submissions in English is only 5 percentage points between those who report feeling institutional pressure and those who do not. Fourth, when it comes to the place of employment, our bivariate results indicate that scholars who are employed by universities estimate that, on average, they write approximately 8 percentage points more of their submitted articles in English than those working for think-tanks, research centres, and in other non-university environments (see Table 1 ). Similarly, social scientists estimate to submit approximately 9 percentage points fewer articles in English than scholars in the natural sciences. While the disciplinary differences are similar to those observed by other studies (Giannoni 2008; Gingras 1984) , the general dominance of English is less pronounced than had been found or assumed in previous studies (see, for example: Benfield and Howard 2000, p. 643; Giannoni p. 99) ; even in the natural sciences where English is most dominant, the average researcher submits almost a third of their articles in a language other than English.
Finally, there are some minor regional variations across the world in the prevalence of English, with Europeans reporting higher average percentages of submissions in English than their counterparts in the Americas and Asia (see Table 1 ). Europeans also reported greater rates of working exclusively in English (16.4%) than do those in the Americas (6.6%) or Asia (11.4%). This trend lends some limited support to critical voices in the literature, who express concern that participating in English-dominated scientific discourse places a greater burden on those in developing nations (Canagarajah 1996; Curry and Lillis 2004) .
In the multivariate analysis (see Table 2 ) we regress the self-reported percentage of journal submissions in English on our six independent variables. To do so, we use dummy variables. For the two original nominal variables age, region, and type of sciences, we create one less dummy variable than we have categories, with the hard sciences, Asia, and young researchers serving as the reference category, respectively.
Our model confirms that the belief in the higher reputation of English is the strongest determinant in favor of publishing in English. Specifically, we find that the model predicts a respondent agreeing that publishing in English will increase their work's reputation will report on average 10.1 percentage points more journal submissions in English than somebody who disagrees. In contrast, the corresponding 'push' factor of perceived institutional pressure, which was already quite weak in the bivariate realm, is not statistically significantly related to the self-reported percentage of journal submissions that are in English.
private foundations like the Rockefeller Foundation, or the Thyssen Foundation advertise their calls for research funding internationally and only allow submissions in English.
Footnote 6 (continued)
The multivariate model further confirms the influence of a researcher's area of study and work environment. For example, the model predicts that individuals employed by a university have an approximately 6 percentage points higher chance to submit their research in English compared to those scholars who work in the private sector, a research center or a think tank. Similarly, the model, predicts that those who study the natural sciences submit approximately 8 percentage points more journal articles in English than researchers in the social sciences, and 6 percentage points more than researchers in the interdisciplinary sciences. Both of these differences may be reflective of a difference between those scholars who wish to engage a local or global audience (see : Gingras 1984) . Natural science fields and university settings are becoming increasingly globalized; in order to reach the most possible fellow academics in the field scholars face pressure to publish their work in the most-used language. In contrast, those employed in non-academic settings might be more likely to be trying to engage local policy-makers or audiences; hence their somewhat higher tendency to publish in the local language. In a similar vein, several social science sub-disciplines are centred on a particular country or cultural community (e.g. Quebec Studies), and as such scholars are likely to share a common language other than English within this subfield.
7 Finally, Table 2 confirms that researchers aged 65 and over have a statistically significantly lower likelihood to write in English than younger scholars; our model predicts that, on average, they write about 12 percentage points fewer of their journal submissions in English compared to researchers under 35. Similarly for region, only European scholars seem more likely than those in the Americas to write in English, with the regression equation predicting that they submit nearly 10 percentage points more journal articles in English. To sum up, our article suggests that English is the dominant language of scientific communication. Yet, its dominance is not complete; rather, non-native speakers still submit almost 40% of their articles in a language other than English. Of course, there is some variation in this percentage. A researcher's propensity to submit journal articles in English increases with youth, university employment and research in the natural sciences, as well as the personal belief in the higher reputation of English publications. As our study only addresses motivations to publish in English, future research into motivations for publishing in other languages would be very useful in creating a more fulsome understanding of the determinates of publication language. For the future, we expect to see a continued increase in English publications. In particular, the greater use of English by younger scholars and possible increases to the prestige incentive may increase its dominance over time, This applies even more so, considering that there is a push to embrace English's dominance (see : Lublin 2018) . In the present, however, while English is clearly the most-used language of scientific communication, publications in other languages remain commonplace.
